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(54) ReJeasable locking connector 

(57) A releasable locking connector wherein the ter- 
minals are locked in place by a retainer which has an 
engagement position and a release position. In the 
former, a portion of the retainer bears against the rear of 
(he terminals so mat they cannot be removed. Also, a 
lance is provided on the terminals which bears against 
a stop surface of the housing. To permit removal of the 
terminal, a tool opening is provided so that the lane© 
can be depressed to a position in which it no longer 
abuts the stop surface. When the retainer is in the 
engagement position, a closure hereon overlies the 
tool opening, thereby preventing entry of unwanted for- 
eign material. 
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Description 

The present Invention is directed to an improved 
releasable locking connector: in particular, a connector 
wherein the terminals can be easily replaced even s 
though they are securely held within the connector. 

BACKGROUND OF THE INVENTION 

Connectors of this type include a metal terminal id 
inserted into the cavity of flie connector housing. An 
engagement mechanism, such as a lance formed by 
cutting and bending a section ol the terminal, engages 
the housing and prevents unwanted withdrawal of the 
terminal from the housing. In addition, a retainer is is 
mounted on the housing at an engagement position 
which addiflonafly blocks removal of the terminal from 
the housing. 

When sen/icing such connectors (e.g. replacing the 
terminals), the old terminal must be removed from the 20 
cavity. Ff the terminal is doubly engaged, the retainer 
must first be moved out ol its engagement position into 
a release position; this will disable the secondary block- 
ing means. After this has been accomplished, the 
engagement mechanism (lance) must be released. zs 

While the retainer can be easily moved out of the 
engagement position, because the lance or other 
engagement mechanism is positioned inside the cavity, 
it is not easy to release. The user must insert a specially 
made long thin tool into 1he front of the cavity and probe w 
around in order to contact the lance. Once contact is 
made, the lance can be pressed out of abutment with 
the housing and the terminal removed. 

On fine other hand, if a tool opening, to allow access 
to the lance, is formed in the housing, it would allow $$ 
debris to enter and adhere to the terminals. This would 
impair the electrical conductivity and compromise the 
integrity of the connector. 



SUMMARY OF THE INVENTION 
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The present Invention was developed in order to 
solve the foregoing problems, it is an object of this 
invention to provide a connector wherein the terminal 
can be simply and readily withdrawn from the housing 4S 
and. at the same time, which effectively prevents debris 
from entering the housing. 

The present Invention is a locking connector, used 
in connection with one or more insulated cables, com- 
prising a housing and at least one retainer. The housing so 
contains one or more cavities and there is a terminal in 
each cavity. The terminals are adapted to mate with a 
complementary element to complete the connection. A 
lance is provided on the terminal which abuts a stop sur- 
face on the housing and thereby prevents withdrawal of. 65 
the terminal therefrom A tool opening, to permit access 
tD the lance, is provided in the housing and aligned with 
the lance. The retainer comprises a closure and has an 



engagement position, wherein the closure covers the 
tool opening, and a release position, wherein the clo- 
sure does not cover the tool opening. 

The loci opening is uncovered when the retainer is 
in the release position and, In this condition, a tool can 
be passed through the opening to exert pressure on the 
lance. This pressure bends the lance so that it is no 
longer in abutment with the housing and allows the ter- 
minal to be easily withdrawn from the cavity. 

Additionally, there is a detent on the retainer which 
bears against a portion of a terminal when the retainer 
is in the engagement position, thus preventing with- 
drawal thereof. However, when the retainer is moved to 
Its release position, the detent is moved out of align- 
ment with the withdrawal path of the terminal and, at the 
same time, the tool opening is exposed. This permits 
introduction or the tool itself which presses the lance up 
against the terminal and out of abutment with the hous- 
ing, thereby permitting ready withdrawal of the terminal. 
When a new terminal has been inserted, the resilience 
of the lance causes ft to spring outward and abut the 
housing, thereby locking it in place. Thereafter, the 
retainer is moved from its release position to its engage- 
ment position, thus bringing the closure into a position 
in which it overlies the tool opening and prevents entry 
of any extraneous material. 

In a preferred form of the device, there are two 
retainers, one on either surface thereof. They are sub- 
stantially the same except for a cutout portion on one 
retainer which receives the locking arm on the corre- 
sponding surface of the housing. 

In a second embodiment of the present Invention, 
the retainer, instead of being capable of movement par- 
allel to the insertion direction of the terminals, moves 
transversely thereto. In this form of the device, when the 
retainer is shifted Into its release position, the terminal 
projections move out of the withdrawal path of the termi- 
nals. In addition, the closures move out of alignment 
with the tool openings, Converseiyi when the retainer is 
shifted into its engagement position, the terminal pro- 
jections line up wfth and abut the terminals and the clo- 
sures overlie the tool openings. These results are 
accomplished with a single movement of the retainer. 

BRIEF DESCRIPTION OF T HE DRAWINGS 

In the accompanying drawings, constituting a part 
hereof, and in which lite reference characters indicate 
like parts, 

Figure 1 is a perspective view of a connector 
according to the present Invention 
wherein the retainer is in its engagement 
position; 

Figure 2 is a vertical cross section of the connector 
of Figure 1 ; 
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Figure 3 

Figure 4 

Figure 5 

Figure 6 

Figure 7 
Figure 8 

Figure 9 
Figure to 

Figure 11 
Figure 12 
Figure 13 

Figure 14 
Figure 15 

Figure 16 
Figure 17 



is a view, similar to that of Figure 1, with 
the retainer in Its release position; 

is a vertical section of the connector as 
shown in Figure 3; s 

is a view, similar to Figure 4. showing the 
tool in use; 

is a perspective view of the second w 
embodiment of the present Invention; 

is a vertical cross section of Figure 6; 

is a vertical cross section of Figure 6 as w 
seen from the front with the retainer in the 
release position; 



is a perspective view of the retainer of the 
second embodiment of this Invention; so 

is a perspective view of tie connector of 
Figure 6 with the retainer, in its engage- 
ment position; 

25 

is a vertical cross section of the connector 
of Figure 10 as seen from the front; 

is a vertical cross section of the connector 
of Figure 1 0 showing the toof in use; 30 

is a perspective view, similar to that of Fig- 
ure 1, of a modification of the first embod- 
iment of the present Invention; 



is a vertical cross section of the connector 
of Figure 13; 

is a view, similar to that of Figure 1 4. of the 
connector with the retainer in the release 
position; 



35 



40 



is a vertical cross section, similar to that of 
Figure 1, of a further modification of the 
present Invention with the retainer in the 4$ 
release position; and 



is a view, similar to thai of Figure 1 6, with 
the retainer in the engagement position. 

DETAILED DESCRIPTION O F THF INVENTIfiM 

Referring to Figures 1 to 5, housing 10 contains 
cavities 1 1 having front insertion openings 12. Upper 
and lower retainers 40 are movably affixed to housing 
10 and consist of main plates 41 and, in the case of 
upper retainer 40, cutout 42, Locking arm 13 fits into 
cutout 42. Side walls 44 are provided with elongated 
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slots 45 which receive outer pins 15 and inner pins 15. 
Elongated slots 45 are angled so that, as retainer 40 is 
pressed into its engagement position, it is forced 
against housing 10 and secured thereto. Within each 
cavity 11 is femafe connector 23 consisting of art least 
one terminal 20 having wfre barrel 21, which grfrs core 
wire 31 , and Insulation barrel 22 which grips cable 30 by 
its insulation. 

. Retainers 40 are provided with main plates 41 and 
retainer projections 43 which extend therefrom toward 
terminals 20. When retainers 40 are in their engage- 
ment positions, as shown in Figures 1 and 2, retainer 
projections 43 extend through openings 14 and bear 
against stop surfaces 18- At tie contact point between 
stop surfaces 18 and retainer projections 43, a slant is 
provided to urge retainers 40 against the upper and 
lower surfaces of housing 10. Lances 24 bear against 
stop surfaces 18 which are mounted on housing 10. 
Thus, terminals 20 cannot be removed from cavities 11 
in this configuration. 

Should the connector require disassembly tor serv- 
icing or any other purpose, a sharp pointed tool is 
inserted in the gap between housing io and retainers 
40 and upper and lower retainers 40 are moved rear- 
ward, away from insertion openings 12, to the release 
position as shown in Figures 3, 4, and 5. When this is 
done, as best shown in Figure 4, closure 48 moves 
away from tool opening 17, thereby exposing rttor entry 
of the tool. At the same time, retainer projections 43 
move out of alignment with detent opening 1 4. Thereaf- 
ter, as shown In Figure 5, tool 50, having grip 52, is 
inserted into tool opening 17. Pressure pin 51 is then 
pressed against lance 24 to move it out of abutment with 
stop surface 18. Terminals 20 can then be easily 
removed by withdrawing them from the rear of cavities 
11. 

To assemble, terminals 20, attached to cables SO, 
are introduced into cavities 11 from the rear thereof. 
When terminals 20 have been fully inserted, lances 24 
spring outwardly (as shown in Figure 2) and abut stop 
surfaces 18. Retainers 40 are then moved forward from 
the release position to the engagement position. When 
this is accomplished, retainer projections 43 enter cavi- 
ties 1 1 through detent openings 14 and bear against the 
slanted surface of stop surface 1 8. This slanted surface, 
as well as engagement slots 45 coating with outer pin 
1 5 and inner pin 1 6 also draw retainers 40 against hous- 
ing 10. In particular, as seen in Figure 3. engagement 
slots 45 ride up over inner pin 18 which serves to lock 
retainers 40 in piace. 

A second embodiment of the present Invention is 
shown in Figures 6 to 12. Housing 60 includes cavities 
61 with insertion openings 62 at flia front thereof. Stop 
surfaces 63 are located adjacent lances 74 which are in 
abutment therewith when retainer 90 is in its engage- 
ment position. Female connectors 73 include terminals 
70, wire barrels 71, and insulating barrels 72. Terminate 
70 are mounted on cables 80 and are provided with sta- 



3 

PAGE 30/56 1 RCVD AT 1/26/2005 5:21:37 PM [Eastern Standard Time] * SVR:USPTO-ff XRF-1/0 * DNIS:8729306 4 CSID:207 862 4681 4 DURATION (mm-ss):17-20 



01/26/2005 17:23 207-862-4681 



FASSE PATENT ATTYS 



PAGE 31/55 



EPOa22 616A2 



bilizars 75. Lances 74 are adjacent tool openings 67 
and stabilizers 75 ride in guide grooves 64 for additional 
stability. 

The structure of retainer 90 is best shown in Figure 
9. Sliding plates 91 are the upper and lower surfaces 
and each is provided, on its inner surface, with a plural- 
ity of terminal projections 93. These correspond to cav- 
ities 61 (see Figure 7). Retainer 90 is shown in Figure 8 
In its release position. It is shifted to the right so that 
access openings 94 are in alignment with tool openings 
67. Thus, as shown in Figure 12, tool 100, having grip 
102, can be inserted through access opening 94 and 
tool opening 67 so that pressure pin 101 bears against 
lance 74. As in the first embodiment of the Invention, 
lance 74 is pressed out of abutment with stop surface 
63, thereby releasing terminal 70 for withdrawal from 
housing 60. Thus, when retainer 90 is shifted trans- 
versely to the insertion direction of female connectors 
73, terminal projections 93 are moved against Corre- 
sponding walls of cavities 61, out of the withdrawal 
paths of terminals 70. 

The engagement position of retainer 90 is shown in 
Figures 10 and 1 1. Retainer 90 has been moved to the 
left (as shown in Figure 1 1) so that closures 96 overlie 
tool openings 67, thereby sealing them and preventing 
entry of any unwanted foreign matter, in the engage- 
ment position (Figure 8) closures 96 rest on separators 
95 so that tool openings 67 are accessible. 

In a preferred form of the second embedment of 
the Invention, slidabla plate 91 of retainer 90 is provided 
with tab 92 extending toward the rear of housing 60. 
Adjacent thereto, housing 60 carries receptacles 66 into 
which tab 92 extends. As retainer 90 is moved between 
its engagement position and its release position, tab 92 
moves to the ends of receptacle 66. This provides a 
positive stop at each extreme of movement of retainer 
90. The natural resilience of retainer 40 and its loose fit 
on housing 60 permit it to ride over the partition in 
receptacle 66. 

With reference to Rgure 3 r the connector of the first 
embodiment of the present Invention provides a sub- 
stantial gap between the edge of closure 46 and the 
walls of housing 10 wherein tool openings 17 are 
formed. If a plurality of bundles of such wires are stored 
adjacent one another, there is a tendency for a cable 
from one of the wire bundles to be caught in the gap of 
a connector from another bundle. Thus, when the oper- 
ator reaches for one bundle, the other may be damaged 
or the cables separated from the corresponding con- 
nector. The modification of Figures 13 to 16 is intended 
to overcome this drawback. 

As is particularly shown in Figure 14, closure 46 rs 
provided with ridge 111 which narrows gap 110 
between closure 46 and stop surface 16 so that ft is 
smaller than the diameter of cable 30, thereby effec- 
tively preventing entanglement When this embodiment 
is moved into its engagement position, ridge 1 H fit6 into 
retaining groove 112, thereby securing retainer 40 to 
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housing 10. The remaining elements of this modification 
are the same as those of the first embodiment Of 
course, the ridge and the retaining groove could be 
interchanged so that the latter is on closure 46 and the 
former on stop surface 18. 

Figures 16 and 17 show a further modification. In 
addition to ridge 1 11 on closure 46, there is provided 
blocking tab 11 5 on stop surface 18. Correspondingly, 
blocking tab' 115 fits into receiving groove ne when 
retainer 40 is in its engagement position as shown in 
Rgure 17. 

Although only a limited number of specific embodi- 
ments of the present Invention have been expressly dis- 
closed, such changes or modifications as would be 
apparent to the person of ordinary skill nay be made 
without departing from the scope or spirit thereof. For 
example, although ridge 111 is shown as extending 
across the entire width of closure 46, it is not essential 
that this be the case. Thus, ridge 111 could be inter- 
rupted along its longitudinal dimension, or otherwise 
occupy less than all of the width. In this case, it is partic- 
ularly advantageous if ridge 111 is aligned with tool 
openings 17 so that, when retainer 40 is moved to its 
engagement position, ridge 111 will extend into tool 
openings 17. This will take the place of retaining groove 
112. 

Thus, the present Invention is intended to be 
broadly construed and not to be limited except by the 
character of the claims appended hereto. 

Claims 

1 . A locking connector, for use En connection with at 
least one insulated cable (30. 80). comprising a 
housing (10, 60) and at least one retainer (40. 90). 
said housing containing at least one cavity (11,61), 

a terminal (20, 70) in said cavity adapted for 
electrical connection to a complementary mat- 
ing element a lance (24. 74) on said terminal 
adapted to abut a stop surface (18, 63) on said 
housing to prevent withdrawal of said terminal 
from said housing, a tool, opening (17, 67) in 
said housing aligned with said lance, 

said retainer cornprisHg a closure (46, 96) and 
having an engagement position, wherein said 
closure covers said tool opening, and a release 
position, wherein said closure does not cover 
said tool opening, 

said tool opening, when said retainer is in said 
release position, is adapted to permit introduc- 
tion of a tool (50, 100) therethrough to exert 
pressure on said lance, thereby moving said 
lance out of abutment with said stop surface 
and permitting withdrawal of said terminal from 
said cavity 
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a detent (43} on said retainer which, when said, 
retainer is in said engagement position, bears 
against a portion of said terminal, thereby to 
prevent withdrawal thereof from said cavity, 
said detent being out of a withdrawal path of s 
said terminal when said retainer is in said 
release position. 

2. The locking connector of Claim 1 wherein said 
housing comprises a front face adapted to be adja- 10 
cent said mating element, a rear face spaced apart 
from and opposite said front face, a parr of side 
walls extending from said front lace to said rear 
face, side faces (44) on said retainer parallel to and 
adjacent said side waJIs. an elongated engagement is 
slot (45) in each of said side feces, an outer pin (15) 

on each of said side walls extending into said slot, 
whereby said retainer is movaWy secured to said 
housing. 

£0 

3. The locking connector of Claim 2 wherein said slot 
is angled toward a vertical center of said housing in 
an insertion direction of movement of said retainer 
from said release position to said engagement posi- 
tion, 25 

4. The locking connector of Claim 1 wherein there are 
two retainers, one on a top of said housing and on© 
on a bottom of said housing. 

30 

5. The locking connector of Claim 1 wherein said 
housing comprises a front face, adapted to face 
said mating element, a rear face spaced apart from 
and opposite said front face, a first surface extend- 
ing between said front face and said rear face, said ss 
retainer having a planar main plate (41 v 91) parallel 

to and adjacent said first surface, a first ridge (1 1 1), 
transverse to an insertion direction of movement of 
said, retainer from said release position to said 
engagement position, extending from said main 4o 
plate toward said first surface, a first retaining 
groove (1 12) in said first surface complementary to 
said first ridge, whereby said first ridge is in said 
first retaining groove when said retainer is in said 
engagement position and is not tn said groove 45 
when said retainer is in said release position. 

$> The locking connector of Claim 5 wherein, when 
said retainer is in said release position, there is a 
gap (110) between said rrdge and said housing, so 
said gap being Jess than a diameter of said cable. 

7. The locfcng connector of Claim 1 wherein said 
housing comprises a front face, adapted to face 
said mating element, a rear face spaced apart from ss 
and opposite said front face, a first surface extend- 
ing between said from face and said rear face, said 
retainer having a planar main plate (41 , 91) parallel 



to and adjacent said first surface, a first ridge (111), 
transverse to an insertion direction of movement of 
said retainer from said release position to said 
engagement position, extending from said first sur- 
face toward said main plate, a retaining groove 
(112) in said main plate complementary to said 
ridge, whereby said first ridge is in said first retain- 
ing groove when said retainer is in said engage- 
ment position and is not in said groove when said 
retainer is in said release position, there being a 
gap (1 10) between said between said first ridge and 
said main plate when said retainer ts in said release 
position, said gap being less than a diameter of said 
cable. 

8. The locking connector of Claim 5 wherein there is a 
blocking tab (92) on said housing extending toward 
said ridge thereby forming said gap. 

9. The locking connector of Claim 1 wherein said ter- 
minal is introduced into said cavity in an insertion 
direction, said retainer adapted for movement from 
said release position to said engagement position 
transverse to said insertion direction. 

10. The kicking connector of Claim 9 wherein said 
retainer has a terminal projection extending into 
said cavity, said terminal projection being in a with- 
drawal path of said terminal when said retainer is in 
said engagement position, and out of said path 
when said retainer is in said release position. 

11. The locking connector of Claim 9 comprising an 
elongated receptacle (66) having a retaining axis 
transverse to said insertion direction, a tab (92) on 
said retainer extending into said receptacle 
whereby movement of said retainer transverse to 
said insertion direction is limited. 

12* The locking connector of Claim 1 wherein said 
housing comprises a front face, adapted to face 
said mating element, a rear face, spaced apart from 
and opposite said front face, a first surface extend- 
ing between said front face and said rear face r said 
retainer having a planar main plate (41, 91) parallel 
to and adjacent said first surface, a first ridge (111) 
transverse to a direction of movement of said 
retainer from said release position to said engage- 
ment position, extending across less than all of said 
man plate, said ridge being adjacent said tool 
Opening whereby, when said retainer is in said 
engagement position, said ridge is in said tool 
opening. 
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FIG. 4 
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